Microinjection of p34cdc2 kinase induces marked changes in cell shape, cytoskeletal organization, and chromatin structure in mammalian fibroblasts.
We have examined the effects of elevating the intracellular levels of p34cdc2 kinase by microinjection into living mammalian cells. These studies reveal rapid and dramatic changes in cell shape with cells becoming round and losing the bulk of their cell-substratum contact. Such effects were induced at all times in the cell cycle except at S phase and were fully reversible at S phase or mitosis. Similar results were obtained with the homogeneous catalytic subunit of p34cdc2 kinase or p34cdc2 kinase associated with cyclin B. These alterations were accompanied by a marked reduction in interphase microtubules without the spindle formation, actin microfilament redistribution, and premature chromatin condensation. Although these changes closely mimic the events occurring during early phases of mitosis, p34cdc2 kinase-injected cells were not induced to pass further into division. These data provide detailed evidence that p34cdc2 kinase plays a major prerequisite role in the rearrangement of cellular structures associated with mammalian cell mitosis.